Identification, inheritance, and fitness costs of Cry2Ab2 resistance in a field-derived population of sugarcane borer, Diatraea saccharalis (F.) (Lepidoptera: Crambidae).
The sugarcane borer, Diatraea saccharalis (F.), is one of the major target pests of transgenic maize, Zea mays, expressing Bacillus thuringiensis (Bt) proteins in South America and mid-southern region of the U.S. The MON89034 maize expresses Cry2Ab2 and Cry1A.105 Bt proteins and it was developed to provide better control of key lepidopteran pests of maize including D. saccharalis. The objectives of this study were to select and characterize the resistance of D. saccharalis to Cry2Ab2 using a non-commercial Cry2Ab2 single gene Bt maize line. A Cry2Ab2-resistant strain (Cry2Ab2-RR) of D. saccharalis was established from 28 two-parent families collected from fields in northeast Louisiana, U.S. The Cry2Ab2-RR showed a high level of resistance to Cry2Ab2 in both diet-incorporated and whole maize plant bioassays. The Cry2Ab2 resistance in D. saccharalis was likely inherited as a single or a few tightly linked autosomal genes. The resistance was non-recessive and not associated with fitness costs. The results should provide valuable information in resistance monitoring, assessing resistance risk, and developing effective management strategies for the sustainable use of Bt maize technology for managing maize stalk borers.